A hyaluronan-based polysaccharide peptide generated by a genetically modified Streptococcus zooepidemicus.
Polysaccharide peptides (or protein-bound polysaccharides, PSPs) are commonly found in mushrooms and plants and possess important nutritional properties and health benefits. The pathogenic bacterium Streptococcus zooepidemicus does not inherently produce PSPs but secretes the capsular polysaccharide hyaluronan. However, in a previous investigation of the catalytic mechanism of UDP-glucose dehydrogenase (UGDH), a PSP of peptide-bound hyaluronan was found to be produced by S. zooepidemicus through the in vivo expression of a mutant of the gene encoding UGDH. In the present study, this hyaluronan-derived PSP was structurally characterized by FT-IR, NMR, and high-performance liquid chromatography-mass spectrometry (HPLC-MS), and the data confirmed that the polysaccharide backbone, hyaluronan, is covalently bound to the side-chain peptides via an amide linkage. More importantly, the bacterial production of a PSP via this genetic modification method should inspire further research on the in vitro enzymatic synthesis of PSPs or even naturally occurring polysaccharide derivatives and may provide a theoretical foundation for investigating the in vivo synthetic mechanism of PSPs.